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Abstract of JP2003229264 

PROBLEM TO BE SOLVED: To provide an 
organic EL element capable of aiming at low 
power consumption by reducing the drive 
voltage without reducing the carrier mobility 
and life. 

SOLUTION: The organic EL element 10 is 
formed by interposing a mixed layer 14, 
formed by mixing copper phthalocyanine 
(CuPc) composing a hole injection layer 13 
and tetramer of phenylamine (TPTE) 
composing a hole transport layer 15, between 
the hole injection layer 13 and the hole 
transport layer 15. 
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(54) mmoy&mi ^bel*?- 



(57) 

[#?*3M£] ELf^-ioii. *-;u;1A1 1 3 t * 
-./HgJitlJIi 5£<BRgf^ *-;u$£AJf 1 3^«^-r-5 

fi7$D->7-> (cu pc) tfc— yuasun s$m 

in7i-^75>«)4Ht (TPTE) t SrjEcq L 
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t, 

fiiE^faro^tsBi*. d>ft <ttn m^Ha&Ji 
&m t <oNi izm-sm & l tz c t £ -r * *« e 

[§8**4] l=Gtta>*«ELft?l=&l* 
;1£ * *t T ft 5 n -e fc -5 C <t £ ftfg <fc "T 5 E L * 

r. 

flTGSteJH*. BirlB8&<D*r8IJf -7J<D%«Jf 

&tfcfcti=. «TEtt«a>**JlottKa>aA«tff<tt 
•5 <t a lea* * *tr ft * ® r- * & c t £ ft« i -r « mm 

E L jf§^„ 

[*W<0»fflftRW] 
[0 O O 1 ] 

[*w<»a-r-6a«»»] **wi*#«ELjii*i=Hr 

[0 0 0 2] 

I*. W«EL* ; f«>«Jt(0-«ISKWr*fc»«)ttBSWi 
ffiiSSt. t«E Lm=FS Oli, *7XI«10 01 

ic i Tox-mi$.£*itzmmi o 1 £»fitu *©h«i 

o 1 0)±lz*— ;u£AJS i o 2. ;u^jHH 103. 
*3feJii 0 4. STfSiUSi os, *?£AJ|i 06» 

l>-5. fit. RBffil o i o 7i<OF^lcE3Sffi 

(je?i)'*<. nai oT^biwaA?^. £as 
jm*. *-^iaii o 2&i;^-;uiai3i@i 

0 3£tf-LTfEjfcJll 0 4l=9M-r«. X. ;-£A£*tfc 

ifttt^aAi 1 o 6 &t;a?-$ft2£ji ios$^lt 



[0003] CffltSELf^SOlCfc^TIl 

0 2, 1 O 6^f&2!Jf 1 0 3, 1 0 5*8® 

5. 

[O O O 4] 

[f6W*««9iLJ:5i:-r*aS] irC^T-. ffiELl 

<b*@ym ; ?-<7);HMa*<D«MA<*«>t.*i.T^S, LA X 
Lft*<t>, .hIH*-vM7 , j£AJf 1 0 2, 1 0 6-V>|*36S 
1 0 3, 1 O 5*(SxfcWtiE 0I±. *rffi#® 

* t £<ftyi^®©*-V' l J7;iA*<#<ft£c<t>!>'>t>. il 
35ffi»BffA<H<fty«5HSB*<b*H*J:-CB5Ha-Cfc 
■S. til?. (LUMO) . gigffidS^e 

(HOMO) ^(D^AISS***>-fr3a^t£*t»*a«?L 
T^ l J7;iAI1 0 2, 1 06t*t'J7fS}2il O 
3, 1 O 5*»fi6LTES5JB»Sff*«<-r*-i:A t -C 
#-5. 

[O0O5] LA* LftA*t>» fc:b-t»-iiA/-C-«-Jf £^!3J^£L 
Tfi3SffiS^S^*•F(■^5;:i:*<•T?#T^,. i^*-* 'J 7?£ 

na, fi*^b*t#fiLftitih.tfft&-r, s&fttm 

[0 0 0 6] *JS«KH*. ±fHKM^*<8>H-r-5fc«)lcft 
*TlfSctft<, ffiHSEE£Tlf«>PHtS2Mb£ia-& 
[OO O 7] 

[MS«»t4feftfl>*«] fS*« 1 icIE^ro^M 
I*. aaa>^«JB*aJH*-a-T»fiELfc^«EL3R^I= 

[oo OS] m*m2iz&mamm\t. »#jsii=ett 

£**->U&A®;ftt;*-^B}3IJB£ffi|jU «E*-A 
a AH £ *— MftjftJI £ A)ini:idI$»A Ufc "t? 

[0 0 0 9] it*«3lZ|Htl<0«W(*. SS#Si1(=:fiB« 

©WSiELjSmzfc^T. |triH«a<o^«Hi±. 'J>ft< 
ttsi m^«5S@ao:m2S^ttiS®*fiii. miiam 
i n*m&m£&2n : i-i8i*kmto>Nuzm.£:®$:MtfLL 

[ooi o] ts*«4(=iEmo^i9i*. i»**iiwiam 
©waELtTCjsi^. firiHjs^Hii. itriH^aro^ 
«®os-»»* h cmmvm-s **irft *® t- & & c t 

[001 1] m*msiz&m<o&mt. m*mnz%&m 
ommBLm^iztsi^x. mriHs^si*. Bfris«a<o^ 

&®<j>*mo>mmwn < ft s <t 5 * *tr ft 5® r- 
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atm) orats 1 ~sizmmo>§zw\z*ti\£. van 
i**r& e l t is^t foiiiE £<s < -r & - <t *< 

£i4fci\, 

[0012] im*xm*&2izmmo)mA^&tii£. * 
[ooi3] apiLT»*a3iziaBa)«Mi=<fc*ttf. ft 

^ELiHTlCfc^T. ffiFiaS^H*^Lftl^«E 
L*T-^K^T*<DB«l«EE*ft<-r«-t 
[0 0 1 4] 1m3LTm*1M4lzmM<D&Wlz&til£ % bJ 

[0 0 15] 

*JH*fcLfc»1 0)*lft»tt*f8lffi(=tt-3TKWr*. 
[OO 1 6] si fZ#*WlC«**r«E Lf^1 ocoffi 

BSBrMs^^-ro i«el*^i 014. in 1 (c^r<t a 

*ffil 1 % HS1 2. 3. BMM 

4. t^isn m^ia^ii 1 7. 

[0017] ffrieft&i i 14. *j6Jfc«M»-ei*. aHO 

S*TCl*« 0 /t-;U;lAH 3 I*. *HS£J&figT*l4. ffl 
^Py7-> (CuPc) *y«cy % KfflJK»3*lcT 
114 OO A(DJ1 lz#&J:a(^5££;hTl^o 

[001 8] ffirfB*— yu^ABi 3 (DJi® ic I4S^ Jl i 
4jWBdt**iTi*4. BM1 4I4. ttidfii 4±iz 

o>4g(* (tpte) TOE*— ;^AH 3&mtiL 

«S7^Pv7-> (CuPc) £*iT#& 
Jfeft£o Ba-T4t. 4I4. 7i-Jl/75> 

<B4fi(* (TPTE) £«7*Q->7 = :/ (CuPc) 

fcHT-fcoT. ftlf ^(Ctf (0112 O O A0)I[C)5: 

*«fc3i=fl«E**iTi**. KTCBMi 4 0>±c:i4*- 
[oo i 9] *-;na£Jf i 514. TOELfc«fc3(:::7x 



-;i/7S>0 4lfl; (tpte) cfcyfcy. sssss^ 
&<> ;HIJ2IJBi 5<a±f::(4. %%m^ etmAZti 

rt^o XifcJII 614. *Xtfc]gflB-CI*« 4, 4' - 
(B i s (9 — ethy I — 3 — carbazov i n 
y I e n e) — 1 , 1 f — bi phenyl (BCzV 
Bi)£4, 4-Bi s (2, 2-diphenyl- 
ethen — 1— y I) - bi phenyl (DPVB 

i) £**&*ufc*;h/ci**. lirE*ftJii e\*&mm& 

■CaiLtM*^ ^0)IStt3 0 0Atfcl) 0 *L 

r. Hirie«*Si 6_kici*«Tlft2Jli 7 4<Mt£4vc 

[ O O 2 O ] m^fa&Jt 1711 Tris-(8-hy 
droxyquinol ine) aluminum (A 
I q 3 ) lMIME**lTl**. S^ltSJI 1 7 I*J(ffiS» 
jJCt *0>IBJ¥» 2 O O A ? lC^**tfcHT? 

fe^o fit, Hirfam^Hai* ji i 7±icii«^aAJii 

[0021] i^iah en *nssBHt?i4. 
it'jTO^u (l i f) cfcyfcy. i^it^i:rii5 

AO)^lC3&:^c*:5fC^^ttri^o IT^AH 8 (D 

Mi 9i4^HJS^ffir-i47;u5-0A (a i ) cfcy* 
y. OOO A<DB 5 f3Bj£2*tT 

i^&o ft. I9E*— MAH 3. ;HS2I»i 5. 

[0022] Cfl)J:5i:»**hfc«EL*TiO 
(4. *-;^Aii 3£*— '5£0IHI=. * 
— JU&AJBl 3^ftSt^ffl7^Pv7-> (CuP 

c) <t*-;ufft2tjf i 5^St^7i-;u7 5>0 4 

at* (tpte) £*-*©*a«A<wcic«t*«fc9i=» 
«el*ti 014. /t-MAn 3&tf^— iuitan 

[0 0 2 3] H*MC % @2C, *g£S6JBffi<D*r«EL* 

^i o^iirlHS&Si 4S»«Lftt«*a)*«EL* 

(0*r«ELJIWiS^JBi 4*<&l^*£tf. *-;U&A 
H 3(7>mJ1^5 0 0A(w. ;HH3IJBl 5(DKJ5* 
400AIZLt^^ e X. E3(C^H^fiSOWffiE L 

iSi^l ofcl&ES^Jll 4*»tfLfcL***ilMfMtt£« 

[0024] @2M@3^b, tfiELfTl 014. 
ffrc»-r*SS*^*lciRl-hLri^«-t3b<#36^ofcp «6 



ELt?1 Oti. B£B£ff2J£LfcL^3fc(B^&E Li 

[0 0 2 5] ±lSL^cfc5lc. #SH6»J8lwJ:*ttf % & 

(D W^EL^ioii. *-;u&ABi 3<t*-;U 
$I&B1 5<t0>P H 1l::. *-;U;£AJf 1 3^«^t*^^^ 
$tnv7-> (Cu Pc) ;U(SSJ11 5$«IA 

t-57x-;U75>0)4H* ( T PTE) tA«;l^Lt 
#4ffi*Bi 4SMLfc. ^(Dtztb. 1lrtB<r«EL* 
^ioli. *0)K»fiff*«<-r«c^3^Tf#-6. 

[0026] (2) fflELWl Oli. 
4«^-^AH 3$I«t4«7>P->7-> (C 

><D4»{* (TPTE) £fr&»JiSS4lTl*4fca<>* 

[0 0 2 7] ML *SHB<D§Si6J&ffili* l^T(Dc*:5l3^ 
1 5d:Ml: % i7^Pv7-> (CuPc) .t^x" 

;i/7 > s><D4S{* (tpte) &a>fi-Bad*ni;f=tt* 

J:3(cB***iT«i:*B*«i 4*»j*Lfc. 

7^Pv7-> (CuPc) <DjgJg*<7t^— Jl4t£H 1 5 
l=ifi^<rcLfc#^T«<«i:*£±*r=. SiFlE^x-yu 
75X04H* (TPTE) OiBS^X < £ 5 l-S 
<b*1*fc8$Bl 4$MLttJ:l\ ^(D&^lzrZ 
Ztiz^^X. J:y»tEt«<«Cfcm*. 
[0 0 2 8] OJiiBHi£^«ST*[i. ffl7^Pv7-> 

(CuPc) t?*— ;u&ABi 3£«j£L*r 0 x. :?x 

-;UTS><7>4a(* (TPTE) JUflftSB 1 5£ 

«j*Lfc. fit, BMM 4*^^^p->r-> (c 

uPc) i:7i-;i/75>04ift (TPTE) 

p LtMLfco CtiS, fl7^Pi/7-> (CuP 

c) ■ci*ftL^«o>*t»-e«i«**ifc*-;uaA«i 3<t 

7x^7S>a)4i(* (TPTE) TMifclMftflM*** 

ESftfcttl^ L-C»fit**t*«fe 5 \z-?£o 
(S2<D§8J6JfclB) KIT. **M*JM»ftLfc*«lEL 
*T-0)»2S«S»«*H4-H6f=«orBlMr4. ft 

[0029] B4IC % taELt^3O0)fil8SB[I@S 
tf-To ®4|Cfcl%T, *aELlf3 0lt gffil 1 -t 
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&AB1 3. /HfiSBl 5. *#Bl 6. 121^ 

mi«T^2iS3 3. a^ASi s&tfttai 9*<. 
[ o o 3 o ] flreft 2 stmsji 3 1 1*. *nmM®T- 

I*. 4, 4-Bis (2, 2-diphenyl-et 
hen-1-y I)— bi phenyl (DPVBi) 

3 3 li. ^HSSJ^J§-ei±. Tr i s - (8-hydro 
xyquinol ine) aiuminum(Alq 

3) -e«Mt£*iTi*«. ca>mimT^^3 3iis^ 

»jats*ifc»-c*«. fit, mei 2 i^i^i 3 i 
tmi mi-^m3 3ta>m\z % ^rYUT«iauidJi3 

2^SiLtM**LtLxSo 

[003 1 ] BitT**:* flTE**y7ll£B*B3 2 
li. fg2B^|&&B3 1 ^t§4, 4-B i s 

( 2 , 2 — di phenyl — ethen — 1— yl) 
-bi phenyl (DPVBi) ^$11^113 
3 Tr i s — (8 — hyd roxyqu i n 

o I i ne) a I uml num (A I q3) IS IE 

B££*«fc3f::S*LTS:SBT?&* 0 X. ^'J7« 
£BftB3 2l* % #»*ftlz«fcoT* *-0>MJl5 0A£ 
<C««fc5I=:«»LT»fiE**tTt^o f£L «E*-^tt 

ah 3. *-;naaBi 5. si^b i i2t^ 

iH«3 1 % 111^13 3, BTttABl 8T^I 
[0 0 3 2] ^<&«fc?(C»fifc**lfc:fF«E Li^3 O 

(*. n2n*&$km3i twzi n=f-mmm 33 tat® 

fz % m2B^li3l@3 1 ti«t4DPVB i £fgi s 
YttBBS 3*«rt-T*A I q3i:^Lm*V 

y7*»»*»3 2*»rtLfc. ^<Dtz#>. ncME 

LfT3 0lt 12 BTNaiB 3 1W*1 ST$&&Jf 

3 3 tm&ztLtz ztiz&v m&&m&9> < «t y ^® a> 
^•vyr^AA<^<ftort. ^<oS3Sffiamff*«< 

[0033] H^rz. t«ELlf3 0^8^15 

*^ 'J 7*£BftB3 2 *»fiELftt^tt*0)*«E L M 

Tnmwimmzx+zmmoM&ZTri'to ml 

«EL*^(i*-vy7liaB*B3 2ab««a*#/£M\ s 

2 3 i commz iooac, $i s^ia&B 

3 3«)II^2 0 0A|:Ltt^o X. 06(C*TffiEL 
SIT- 3 0&flflB**y7lt£BftB3 2tML6l^ 
HSS^g§ <b Ltc E L*^©B«rc»-r* 

a^CDil«^^-ro «©«EL»lfc ^$21 

t mmm 3io±\zmi m+m&m 3 3 & m&mm l r 
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[0034] a^ic. msRxsmei^ti^*ifrii-^o 
tf . mmzitrzitomtf** y rttsi^i 3 2 

[0 0 3 5] tfcoT. *HSS^^0>J:5^. ^'JT^ 
£;^Jf 3 2£^/£Ltc^&EL|?i^3 0l*. ^'J7 
teM^l3 2 £J&j£L<HM£*<&*r«E L^t8^< 

[0 0 3 6] ±iBLfcJ:5lz. *3SJS»ffll=«fc*itf* 

CD m2m^^Ji3i <i:mis^^3 3^(Drpi 

S2l^ill3 1 fi*«DPVB i tSU 
TII3Jl3 3**tJS'r«A I q 3fcM6LT4Mt 

**'J 7ttSI$S 3 2 £ L fclMfc 
fcflMTfcELB^iitt^T* ^<D^Him£*«<^^C 

[00 3 7] (2) ^«EL^^30I*. -^CD^Mr 

nsksk&m 32^12 m^aiH 3 1 &mi&?z> dpv 

Bit»1 S^FttaiB3 3$f«tSA I q 3tfr*1& 

[0 0 3 8] Si. *^^0)SiJfi^fiS(*. &LTG>*ol~U 

&J13 3 tO)BB(-. DPVB i I q 3 t(D&m&tf 

m i:ic3&-5 j: 5 izs^stixft g rttsis^g 3 

2^^/^Lfco Ztt*. »2a^»3IS3 
tt£!3 3£0>MC:» S2lTiSl3 1 ©DPVB i 
00**3^*1 VHI2JI3 3lCjSr5<(CLfc*^T«< 
fiHEIB 1 «^a»3 3 OA I q 3 (Dil 
< U & £ 3 KB* £ *lX £ * -V 'J naS/B^Jf 
3 2^jSLttJ:LN 0 C<7)J:5lc-r^Ci:(zJ:or. 



[ o o 3 9 ] 0±K8B*HB«S1M** DPVBitf2l 
^»3IH3 1 £*ffj£L*:o X. Alq3t$1 S^lfia 
|3 3^Lf:, fit, ^tU7^I^i3 2S 
D P VB i t A I q 3 t ZfeS LX&f&LtCo C*l£. 

dpvb i TMi*^ffea>«ST^^*ti^m2mT^3il 

|3U, A I q SXlttel^&ttftT-m&LZtltz&l 

m*&mm3 3 tx-j&fiLztit-mme i.m^\z.mm lx 

[0 0 4 0] 

[02] mi fl)ite»t8ELif^^taE 

[03] mi a>*JS»Bfl!)*«EL*Tttt*<3!>W«E 
[04] m2<DHffi^ffl(Z)^«EL*T<D«fflSWrffi0^ 
[05] $2(0SlMOtffiEL^i:ffi*fl)tlE 

L*^a>B»«ffiic»-r*»***-r»ttH-eft*. 

[06] m2<z>njfi^a8<z>^aEL*T<tfi£*a)^aE 
Lm^o^S(c^-r^«i^*^-r^i40T*&^o 

[07] ffi^tiE Lm+omv&wiMmxfo&o- 

io, 3 o - • ■ *r&E 13 - ■ ■ ju&A 

i 4 - • • te^ji . i s ■ • • ^—ji^nskm. i 6 
• ■ ■ %%m. 17- • • m 1 &tf m 2 m^«siH £ l 
xo>m*w&m. 31 • • -m2®^«i3is. 32 • • 
■ m&mt Lrco^r-v'jT^jg^. 33- ■ -mi 



[01 ] 



[02] 



[04] 




31' 




^3 




16 



10 
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[03] 



3.5 

3 
2.5 

2 
1.5 

1 K 

0.5 
0 




^ Ar- 



5000 10000 
**j£(cd/m2) 



15000 



[06] 




5000 10000 
Jfj£<cd/m2) 



15000 



[■5] 




[07] 




(72)fgfE% F£— A(##) 3K007 AB06 AB1 1 CB04 DB03 

g»iaXlJ^rp^fflfflr2Tg 1 Sife »5tS 



